. This is based on the assumption that frequencies having more spectral power are noise robust and most likely to be the formant frequencies in voiced speech frames. Huang et al. enhanced the logic for the MFCC domain [11] , but this involved adding autocorrelation into their decoding process.
In this paper, we propose a new approach for the speech enhancement. It uses a filter designed to enhance the harmonic structure which is observed as local peaks at regular distances in the spectrum domain. It does not depend on F0 or voiced/unvoiced detection. Since it works as a frontend for both training and decoding, it does not require any changes in existing decoders. This new method will be referred to as LPE (Local Peak Enhancement) in the following sections. Figure 1 shows the whole process of LPE and sample outputs at each step for both a voiced frame and a noise frame. The process is the same for entire frames, but the generated filter looks very different depending on whether or not the frame is voiced speech, as shown in the figure.
Proposed Method

LPE
In the first step, an observed spectrum yT(j) is converted to a log power spectrum yT(j).
Here, the index T is a frame number and j is the bin number of the DFT corresponding to the subband frequency. The process described in this section should be performed for each T. Then the log power spectrum is converted to a cepstrum CT(i) by using D(i,j), a DCT (Discrete Cosine Transformation) matrix. We set it to 10-3.
is converted back to a log power spectrum by using an I-DCT.
Then it is converted back to a linear power spectrum, and it Fig. 1 Process of LPE.
is normalized so that the average is 1.0.
(5)
Here, Num_bin is the number of bins used in the FFT. The filter is obtained as WT(j). Finally, the enhanced output zT(j)
is obtained as
2. Figure  2 shows how a spectrum is degraded by a noise .
In Fig. 2(a) , the original clean spectrum shows three formants around 600 Hz, 1200 Hz, and 3500 Hz. However, in Fig. 2 (b) , they are less conspicuous, and the spectrum contour is flat. In contrast, LPE retains more of the characteristics of the formants, as shown in Fig. 2 (c threshold was empirically set to 7.0, because it gave us a better result than the SPTK default value. Figure 3 shows an example of F0 information by SPTK. We see many outTiers in the low SNR conditions. Also, the vowels in the last part of the sentence were not recognized as voiced sounds. Based on the F0 and voiced/unvoiced information, the comb 
In this experiment, the subtraction weight ƒ¿ was set to 1.0, and the flooring coefficient ƒÀ was set to 0.1. 
Results of Standalone Test
